The results of the synoptic meteorological analysis showed that when the cold and dry continental high pressure was extended, heavy snow occurred at dawn when the upper atmosphere cooled. In particular, when the continental high pressure was extended and the upper pressure trough passed through, heavy snow occurred due to the convergence region formed in the west coast area, sometimes in the inland of the Honam area. In addition, it was verified that the changes in the humidity coefficients in the upper and lower layers are important data for the determination of the probability, start/ end and intensity of heavy snow. However, when the area was influenced by the middle-latitude low pressure, the heavy snow was influenced by the wind in the lower layer (925 hPa and 850 hPa), the equivalent potential temperature, the convergence field, the moisture convergence and the topography. In Case 2010 (30 December 2010), OSTIA had the best numerical simulation with diverse atmospheric conditions, and the maximum difference in the numerically simulated snowfall between NCEP/NCAR SST and OSTIA was 20 cm. Although there was a regional difference in the snowfall according to the difference in the SST, OSTIA and RTG SST numerical tests, it was not as significant as in the previous results. A higher SST led to the numerical simulation of larger snowfall, and the difference was greatest near Buan in the west coast area.
Introduction
When the Siberia anticyclone is moved to the southeast, heavy snow of winter there is heavy cold air has been moving over the warm sea Chungnam west coast and started a close Honam region and the West Coast.
There is a need to analyze intensively damage caused by heavy snow of winter is increased. General heavy snowfall is also associated with the temperature difference between the continent and the ocean, water vapor supply from the sea, orographic effect, and synoptic wind field. Our nation, which is located on peninsular surrounded by water on three sides, has greater scale of advection effect of vapor, and convergence and release effect by specific synoptic scale visibly occur. This leads to heavy snow phenomenon frequently happening on the western coast of the Korean Peninsula [1] . Heavy snow develops especially in various types, in accordance with cold, dry continental anticyclone and direction of expansion. The most frequent cases of development are: when precipitation deteriorated on sea develops and causes heavy snow in Honam region, Gangwondo, and Young-Dong region, and when warm, humid air current strongly inflows as developed low atmospheric pressure passes through. The repetition rate and the occurrence amount of the fresh snow cover was shown in Fig. 1 . for the past 30 years (1981~2010).
The snowfall repetition rate showed to be high in 1985 and 2005 in the Korean Peninsula [4] . The snowfall has showed to be large quantity especially in 2005 and the damages due to heavy snowfall also appeared in a large quantity. Synoptic scale meteorological phenomena such as heavy snowfall is very much affected by geographical features according to meteorological conditions, and the strength of the effect is influenced by the direction of wind [2, 3] . Based on the synoptic data, snowfall mechanism of the east shore and west shore in the Korean Peninsula shows difference, and there is a study result that this difference can't be simply described with the difference in sea air and the occurrence of its Low pressure [5, 6] . According to the heavy snowfall observational data analysis, the drift of cold air in the rear end of Low pressure developed in the sea, and the warm air in the front is the main development apparatus, and Jun, et al. (1994) performed dynamic and thermodynamic analysis on cases of heavy snowfall in the Korean Peninsula in 1990, and analyzed that heat transport in the sea plays an important role in developing Low pressure, and secondary circulation from these doubles the ascensional power [7, 8] .
In this study, we analyzed the heavy snowfall occurrence factor through the case of heavy snowfall in South-west coast of Korean Peninsula, and especially investigated the effects of mid-range weather phenomenon on heavy snowfall. Based on the data of this study and previous studies, this study investigated of how heavy snowfall strength changed due to SST (Sea Surface Temperature) through numerical experiments of two representative cases of heavy snowfall affecting Korea, and helps to improve the accuracy of snowfall prevention through comparison and analysis of SST data.
Experimental Section

Case Selection
In December 29~30, 2010 these two days are the case starting from west coast, and on the 29 December, by the effect of Low pressure from northwest part, cold continental anticyclone expanded, resulting in cloudy weather nationwide, and central region (Gangwon Youngdong excluded) including Seoul and Jeollanamdo and Jeollabukdo with snow.
Numerical Experiments
For the data on the sea surface temperature, 3 sea surface temperature data were used. The used sea surface data are the SST(the average monthly meteorological value data between December 2010 and December 2012 provided by NCEP), the OSTIA (Operational Sea Surface Temperature and Sea Ice Analysis) data(30 December, 2010) that are produced in the Met-office of England, the data that shows the best credibility in the Korean Peninsular's adjacent seaside [9] , and the RTG SST(Real Time Global Sea Surface Temperature) data (December 30, 2010 ) that is being used in the site work model in the NCEP in U.S.A. Numerical experiment was processed by using sea surface temperature data of three kinds and WRF (Weather Research and Forecasting), which is a model used for numerical experiment to compare and analyze change of heavy snow due to SST.
Numerical Experiment
Generally, the Sea Surface Temperature data used in the numerical experiment is the climate value or the sea surface temperature data composed by overlapping the satellite data for around 15 days to obtain the data from which the cloud is removed. However, the west sea is very shallow in depth, and the effect of tide is very big compared to other regions and thus the trend of the sea surface temperature has a strong trend of changing rapidly [4] . As the sea surface temperature data used in this experiment, the climate value explained in the introduction and the sea surface temperature data of RTG SST and OSTIA where the daily sea surface temperature was reflected were used. The initial data used in the numerical mock test is the FNL (Final operational global analysis data) data provided by NCEP and each domain is lattice spacing of 27 km, 9 km and 3 km. The physics option used in this study is showed in Table 1 .
In order to understand the impact of change in SST on heavy snow condition that is under development through interaction on air and sea, RTG SST and British OTIA were interpolated and compared. RTG SST has spatial resolution of 0. o . The numerical model lattice of the case is shown in Fig. 2 . First, the first lattice includes East Asia areas, including the West Sea and East China Sea, and lattice spacing is 27 km. The second lattice contains horizontal lattice of 9km and includes western and eastern coast and whole southern area of Korean Peninsula. Case 2010 was set around western and southern coasts of Korean Peninsula and its lattice spacing is as same as 3 km. Fig. 3 shows the distribution of the sea surface temperature on the case day. It shows each sea surface temperature as of December 30, 2010 when the heavy snowfall occurred.
Results and Discussion
SST Difference
According to the three sea surface temperature data, the climate value data (NCEP/NCAR SST) is shows value depending on the latitude, and thus the value of the sea surface temperature is constant. In case of 2010-NCEP/NCAR SST, the distribution of sea surface distribution spreads horizontally by latitude. This distributional characteristic corresponds to the climatological distributional characteristics of general SST. The sea surface temperature of far south region of the west coast showed to be 298 K.
For the case of RTG where the spatial resolution is much higher, the distribution shows to be similar to OSTIA, but the overall temperature shows to be higher than around 2 K.
In the distribution of OSTIA, the mercury longitude is not that big by latitude indifferent from the climate value, and the sea surface temperature of Chungcheongnamdo region showed to be lower by around 5K maximum compared to the climate value. Also, the south coast of Honam showed to be low. It can be inferred that the distribution of the temperature of the sea surface temperature value of OSTIA is more minute and detailed compared to the climate value sea surface temperature. It is judged that this distribution characteristic are showed to be characteristic of the satellite and model. Fig. 4 shows the accumulated snowfall in 24 hours on December 30, 2010, the case day of the numerical mock test. The distribution of the snowfall showed to be similar in all the three cases, but the quantitative amounts showed difference. For the case of the climate value (NCEP/NCAR SST), 45 km of deep snow showed in Buan centered on Jeollabukdo west coast region, and 40 cm of snowfall also appeared in the north coastal region of Jeonllanamdo. On the other hand, the RTS shows a maximum snowfall of 19 cm and OSTIA around 27 cm. This difference of amount of snowfall is directly related to the sea surface temperature.
Total Snowfall
When compared to the actually observed value proposed in Fig. 4 the NCEP/NCAR SST case is overmocking the snowfall. When considering the fact that the maximum observation value was 28 cm of Jeongeup, the interpolation experiment of SST of OSTIA is seen to be similar to the actual observation value. Thus, sea surface temperature information of the west costal region becomes a very important element.
Conclusion
This study has surveyed on the heavy snowfall occurrence factors through the case days when the heavy snowfall occurred in the south coast and southwest coast of Korean peninsula and especially on the meteorological phenomena of middle size on the heavy snowfall.
For the case of the heavy snowfall that occurs during expansion of cP, the three sea surface temperatures of NCEP/NCAR SST, RTG, and OSTIA where the climate value SST data was applied were applied. For the case of the temperature and wind vector, in the case of the NCEP/NCAR SST, it showed parallel by the altitude and 289K in the far lowest part. On the other hand, for the case of the OSTIA and RTG, the SST is distributed along the coastal line and the value shows as low as 5K in Chungcheongnamdo coastal region.
This type of temperature distribution affects the mesoscale meteorological model, and when the OSTIA and RTG SST was applied, the temperature of the coastal region is sampled lower by 1~2 K in the 2100UTC compared to the NCEP/NCAR SST, and the wind velocity had the trend of being sampled weak because of the vertical pressure pattern. The snowfall is being over-sampled in the case of the NCEP/NCAR SST. When considering the maximum observation value being 28 cm of Jeongeup, the interpolation test of SST of OSTIA seems to be similar to the actual observation value. TThis difference depends upon the sea surface temperature distribution of the west coast and it seems to be because the SST of the NCEP/NCAR SST was over-sampled than actual. Also, this over-estimation of the SST relates directly to the over-sampling of the snowfall. Thus, the sea surface temperature information of the west coastal line becomes a very important element.
As the cold and dry High pressure passes by the west coast of our country, the air mass spoils due to the vapor and heat, there shows a very big difference in the heavy snowfall in the southwest coast. According to the survey result based on SST among all the other complex elements, when the observation values of SST(NCEP/ NCAR SST), RTG SST, OSTIA were applied, what sampled the best value numerically in various atmosphere conditions was OSTIA. It is expected that the use of appropriate sea surface temperature data can contribute to the assessment of the correct heavy snowfall forecast.
